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(57) Abstract 

An automatic torque wrenching machine (1) comprises a frame (2) having a support member (3) which can be raised and 
lowered by admitting air to or allowing air to leave a pneumatic bellows (4). A tong assembly (6) is suspended from the support 
member (3) by four ties (9) comprising wire ropes (10) each of which is provided with a spring (11). The pneumatic bellows (4) 
allows pipes to be connected and disconnected with minimal forces on the threads. In addition, the ties enable the tong assembly 
(6) to float in a generally horizontal plane, relative to the. frame (2). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used 10 identify Slates party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT Austria 

AU Australia 

BB Barbados 

BE Belgium 

BP Burkina Fa»o 

BC Bulgaria 

BJ Benin 

BR Bra/11 

CA Canada 

CF Cimiral African Republic 

CC Congo . 

CH Switzerland 

O <*6te d'lvaire 

CM (\micrtxm 

CS Cwxhusluvaku 

C2 CVcch Rcpublk 

OE ticrman) 

OK Denmark 

ES Spain 

Ff Hn land 



FR 
CA 
CB 
CH 
CR 
HU 
IE 
IT 
JP 
KP 

KR 

KZ 

U 

UK 

Ml 

MC 

MC 

Ml. 

MN 



France 
Canon 

United Kingdom 

Guinea 

Greece 

Hungary 

Ireland 

Italy 

Japan 

Democratic People's Republic 
or Korea 

Republic or Korea 
Kazakhstan 
IJcchlcnstcin 
Sri I an La 
I jjsembourg 



Madagascar 
Mali 



MR 

MW 

NL 

NO 

HZ 

PL 

PT 

RO 

RU 

SD 

SE 

SK 

SN 

su 

TO 
TC 
UA 
US 
VN 



Mauritania 

Malawi 

Netherlands 



New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Slovak Republic 

Senegal 

Soviet Union 

CTwut 

logo 

Ukraine 

United States of America 
Viet Nam 



WO 93/18276 




PCT/EP93/00224 



- 1 - 



AUTOMATIC TORQUE WRENCHING MACHINE 
This invention relates to automatic torque wrench- 
ing machines. 

5 Automatic torque wrenching machines are now being 

used on off-shore drilling platforms to obviate the need 
for skilled personnel in the highly hazardous area of 
the rig floor. 

Typically,, such automatic torque wrenching machines 
10 are used to make-up and break out joints in pipes which 
may be up to 500mm in diameter. 

During a make-up operation it is necessary to bring 
the threaded end (often referred to as the "pin") of one 
pipe, for example a length of casing, into contact with 

15 a threaded socket on the pipe below. The pipes must then 
be rotated relative to one another until the joint 
reaches the desired torque. 

Because of the substantial weight of the upper pipe 
it is necessary to support the pipe until the connecting 

20 operation is complete to ensure that the weight of the 
pipe does not damage the threads . 

To achieve such jointing it has been proposed to 
grip the lower pipe with a back-up tong f to grip the 
upper pipe with a power tong and to provide an advancing 

25 mechanism which, as the power tong rotates the upper 
pipe with respect to the lower pipe lowers the power 
tong towards the back-up tong. 

Whilst this arrangement works tolerably well it has 
been found necessary to employ a skilled worker close to 

30 the automatic torque wrenching machine to ensure that 
the thread of the upper pipe initially engages the 
thread of the socket on the lower pipe correctly. If 
correct initial engagement does not occur then the 
advancing mechanism moves the power tong towards the 

35 back-up tong prematurely thus damaging the thread. 



WO 93/18276 



PCT/EP93/00224 



- 2 - 

According to the present invention there is provi- 
ded an automatic torque wrenching machine comprising a 
back-up tong and a power tong movable towards and away 
from said back-up tong, characterized in that said 
5 automatic torque wrenching machine further comprises a 
pneumatic operator for varying the distance between said 
power tong and said back-up tong, and means for control- 
ling the pressure of gas in said pneumatic operator. 

Preferably, said automatic torque wrenching machine 
10 comprises a frame having a support member, said power 
tong is supported from said support member, and said 
pneumatic operator is operable between said frame and 
said support member. 

Advantageously, said back-up tong is suspended from 

15 said power tong. 

A further problem is ensuring that the automatic 
torque wrenching machine is able to move in a generally 
horizontal plane with respect to the back-up tong to 
facilitate connection and disconnection. 
20 Preferably, said power tong is supported by three 

or more ties which allow said power tong to move in a 
generally horizontal plane. 

The ties may be attached to a common fitting on 
said support member. However, they are preferably sup- 
25 ported at separate and distinct locations on said sup- 
port member, preferably substantially directly above 
their points of attachment to the power tong. Position- 
ing the ties at the separate and distinct locations has 
the advantage that, in use, the ties inhibit the power 
30 tong turning as it applies torque to the casing. 

Advantageously, said ties comprise ropes, wire 
cables and/ or rods. 

Preferably said ties also comprise springs so that 
said power tong is capable of movement in a horizontal 
35 plane. 
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For a better understanding of the invention refer- 
ence will now be made, by way of example, to the accom- 
panying drawings, in which: - 

Figure 1 shows a simplified side view of one embo- 
5 diment of an automatic torque wrenching machine in 
accordance with the invention; 

Figure 2 is a side view of a second embodiment of 
an automatic torque wrenching machine in accordance with 
the invention; 

10 Figure 3 is a top plan view of the automatic torque 

wrenching machine shown in Figure 2r and 

Figure 4 is a view taken in the direction of the 
arrows IV- IV in Figure 2. 

Referring to Figure 1, there is shown an automatic 

15 torque wrenching machine which is generally identified 
by reference numeral 1. The automatic torque wrenching 
machine 1 comprises a frame 2 having a support member 3 
which can be raised or lowered with respect to said 
frame 2 by admitting or withdrawing air to a bellows 4 

20 via an air line 5. 

A tong assembly 6 comprising a power tong 7 and a 
back-up tong 8 is suspended from the support member 3 by 
four ties 9 which each include a length of wire rope 10 
and a spring 11. 

25 The frame 2 is mounted on rails 12. 

As shown in Figure 1, casing is being lowered into 
a well. The lower casing 13 is held by slips (not 
shown). The upper casing 14 is then lowered using a 
block and tackle (not shown) until the threaded pin on 

30 the upper casing 14 just enters the socket on the lower 
casing 13. The upper casing 14 is held in axial align- 
ment with the lower casing 13 by positioning means (not 
shown) on the drilling derrick. 

Frame 2 is then moved to the left on rails 12 until 

35 the lower casing 13 is within the back-up tong 8 and the 
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upper casing 14 is within the power tong 7. The back-up 
tong 8 is then actuated to grip the lower casing 13. 

Air is then admitted through airline 5 to raise the 
support member 3. The support member 3 raises the power 

5 tong 7 relative to the back-up tong 8 which is then 
actuated to grip the upper casing 14. The support at the 
top of the upper casing 14 is then relaxed so that a 
substantial proportion of the entire weight of the upper 
casing 14 is supported by the power tong 7. 

10 Air is then released from the bellows 4 via the 

airline 5 to a predetermined pressure to allow the 
threaded male portion (the "pin" ) on the lower end of 
the upper casing 14 to advance the threaded socket on 
the upper end of the lower casing 13. 

!5 as the upper casing 14 is lowered the power tong 7 

is actuated to rotate the upper casing 14. As the thread 
on the upper casing 14 engages the thread on the socket 
of the lower casing 13 the upper casing 14 is pulled - 
downwardly. In view of the resilience of the pneumatic 

20 support the threaded connection is made smoothly and 
efficiently. 

The predetermined pressure in the bellows 4 is set 
so that in the event that the pin does not mesh with the 
threads of the socket the downward force of the upper 

25 casing 14 is insufficient to appreciably damage the 
threads of the socket • 

It will be appreciated that the exact position of 
the longitudinal axis of the lower casing 13 may vary 
slightly as the casing is run. In addition, the lower 

30 casing 13 may sway back and forth in heavy seas. The 
ties 9, in combination with the springs 11 , allow the 
entire tong assembly 6 to swing in a generally horizon- 
tal path so that, in effect, the tong assembly 6 forms 
part of the casing string and is isolated from relative 

35 movements of the frame 2. 
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Referring now to Figures 2, 3 and 4 there is shown 
an automatic torque wrenching machine which is generally 
identified by the reference numeral 101. The automatic 
torque wrenching machine 101 comprises a frame 102 which 

5 is provided with a support member 103 having a horizon-' 
tal portion 103h and a vertical portion 103 v. The sup- 
port member 103 can be raised and lowered relative to 
the frame 102 by means of an hydraulically operated 
piston and cylinder assembly 104a and a bellows 104 

10 which is connected to a source of compressed air by an 
air line (not shown). 

A power tong 107, forming part of a tong assembly 
106, is suspended from the horizontal portion 103 h of 
the support member 103 by four ties 109 each comprising 

15 wire ropes 110 which are separated from the support 
member 103 at their upper ends by springs 111. 

The power tong 107 is also connected to the verti- 
cal portion 103v of the support member 103 by two double 
acting hydraulic piston and cylinder assemblies 126 each 

20 of which is provided with a plate spring packing 127 as 
more fully described in our PCT patent publication 
W0 92/18743. The ends of the double acting hydraulic 
piston and cylinder assemblies 126 are pivotally connec- 
ted to the power tong 107 and the vertical portion 103v 

25 of the support member respectively. It will be apprecia- 
ted that whilst the power tong 107 is physically atta- 
ched to the support member 103 it can, for all practical 
purposes, be regarded as free floating. In addition, the 
cylinders of the hydraulic double acting piston and 

30 cylinder assemblies are cross-connected as more fully 
described in our PCT patent publication WO 90/06418 so 
that forces generated in one piston and cylinder assemb- 
ly 126 by torque are transmitted to the other piston and 
cylinder assembly 126 to provide a substantially equal 

35 and opposite force. 



WO 93/18276 



PCF/EP93/00224 



- 6 - 



The support member 103 is mounted on a torque 
member 125 comprising a beam of generally "I" shape 
cross-section having a massive central section provided 
with four flanges 120. The torque member 125 supports 
5 the hydraulic piston and cylinder assembly 104a which in 
turn supports the bellows 104. The support member 103 is 
vertically movable with respect to the torque member 125 
but is constrained against pivotal movement relative 
thereto. 

10 The back-up tong 108 is also slidably mounted on 

the torque member 125 and can be raised and lowered by a 
hydraulic jack 129. 

Both the power tong 107 and the back-up tong 108 
are provided with doors which can be opened to permit 

15 the entrance of a casing. The door of back-up tong 108 
can be opened and shut by a hydraulic piston and cylin- 
der assembly 122 whilst the door 128 of the power tong 
107 is actuable by a similar piston and cyli nder assemb- 
ly (not shown). 

20 This arrangement has the disadvantage that the 

back-up tong 108 is NOT free floating. However, it has 
the advantage that the back-up tong 108 can be used to 
support a certain length of casing without the need for 
slips. In addition , in many instances there is little to 

25 be gained by making the back-up tong free floating. 

In a disconnecting operation the door 128 on the 
power tong 107 and the door on the back-up tong 108 are 
opened and the frame 102 advanced on rails 112 so that 
the casing is received in the power tong 107 and the 

30 back-up tong 108. The doors are then closed and the 
power tong 107 and the back-up tong 108 actuated to grip 
the upper casing and the lower casing respectively. Air 
is then admitted to bellows 104 to provide an up thrust 
to the upper casing. 

35 Hydraulic motor 124 is then actuated to unscrew the 
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joint* During the unscrewing operation the power tong 

107 tends to pivot anti-clockwise as vieyed in Figure 3. 

This movement is resisted inter alia by the ties 109. 

When the joint eventually separates the upper casing is 
5 immediately lifted clear of the socket in the lower 

casing by the bellows 104 to inhibit the thread of the 

upper casing swinging into the lower casing and damaging 

the thread on the pin. 

In the embodiment shown in Figures 2-4 , the bellows 
10 104 is supported on a hydraulic piston and cylinder 104a 

operable to set a datura level for the support member 3. 

Typically , the power tong of an automatic torque 

wrenching machine will weigh between 2 and 3 tonnes and 

be capable of handling pipes with diameters of at least 
15 200mm , more usually at least 300mm and almost invariably 

up to 500mm, 

Various modifications to the embodiments described 
are envisaged , for example, the bellows could be re- 
placed by any other form of pneumatic operator , for 
20 example a pneumatically operated piston and cylinder 
assembly. 



25 
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35 
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Claims : 

1. An automatic torque wrenching machine comprising a 
back-up tong (8; 108) and a power tong (7; 107) movable 
towards and away from said back-up tong, characterized 
5 in that said automatic torque wrenching machine (1;101) 
further comprises a pneumatic operator (4; 104) for 
varying the distance between said power tong (7; 107) and 
said back-up tong (8; 108), and means for controlling the 
pressure of gas in said pneumatic operator (4; 104). 

10 2. An automatic torque wrenching machine as claimed in 
Claim 1, including a frame (2; 102) having a support 
member (3; 103), characterized in that said power tong 
(7; 107) is supported from said support member, and said 
pneumatic operator (4; 104) is operable between said 

15 frame (2; 102) and said support member (3; 103). 

3 . An automatic torque wrenching machine as claimed in 
Claim 1 or 2, characterized in that said back-up tong 
(8; 108) is suspended from said power tong (7; 107). 

4. An automatic torque wrenching machine as claimed in 
20 Claim 1, 2 or 3, characterized in that said power tong 

(7; 107) is supported by three or more ties (9; 109) which 
allow said power tong (7; 107) to move in a generally 
horizontal plane. 

5. An automatic torque wrenching machine as claimed in 
25 Claim 4, characterized in that said ties (9; 109) are 

attached to separate and distinct locations on said 
support member (3; 103). 

6. An automatic torque wrenching machine as claimed in 
Claim 5, characterized in that said ties (9?109) are 

30 attached to said support member (3; 103) substantially 
directly above their points of attachment to said power 
tong (7; 107). 

7. An automatic torque wrenching machine as claimed in 
Claim 4, 5 or 6, characterized in that said ties com- 

35 prise wire cables (9; 109). 
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8. An automatic torque wrenching machine as claimed In 
Claim 4, 5, 6 or 7, characterized in that said ties also 
comprise springs (11; 111) so that said power tong 
(7; 107) is capable of movement in a horizontal plane. 
5 9. An automatic torque wrenching machine as claimed in 
any preceding Claim, including a hydraulic operator 
(104a) arranged to raise and lower said pneumatic opera- 



tor (104). 



10 
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